purchased from Nanjing KeyGen Biotech. Inc (Nanjing, China). Human HCC cells Instruments. All fluorescence spectra were collected on a fluorescence spectrometer (Fluoromax-4, Horiba Jobin Yvon, Japan). Absorbance of MTT assays was recorded by a microplate reader (Multiskan TM FC, Thermo Scientific). Gel images were photographed by a gel imaging analyzer (KODAK Gel Logic 2200). Confocal fluorescence imaging was performed with Olympus FV3000 laser scanning confocal microscopy (Japan). Flow cytometry analysis was performed on BD FACSCalibur (BD Bioscience, USA). Agarose Gel Electrophoresis was carried out on DYY-6C Electrophoresis System (Beijing, China). The DNA assemblies were identified by 4% Agarose Gel stained GelRed in TAE running buffer (40 mM Tris, 20 mM acetic acid, 1 mM EDTA) at applied voltage of 90 V for 60 min. Then, the gels were visualized with a gel imaging analysis system. To verify nuclease degradation of DTNS in serum, DTNS (500 nM) were mixed with fetal calf serum (FBS, 10% in v/v) and incubated at 37 o C for 1, 2, 3 and 4 h. Then, agarose gel electrophoresis running and gel imaging were carried out. Atomic force microscopy (AFM) was performed with Bruker-Dimension Icon (Bruker Inc., USA). For sample preparation, 2 µL of as-prepared DTNS (1 µM) was deposited onto freshly cleaned silicon slice and dried overnight at 4 o C.
Experimental Details
Preparation of DNA tetrahedron nanostructures (DTNS). The preparation of DTNS was according to previous reported one-step thermal annealing method with slightly modification. 1 Briefly, seven strands: P1, P2, P3, P4, P5, P6 and P7, were respectively dissolved in ultrapure water to 50 μM as mother liquor. Then, 4 μL of each strand was simultaneously added to 172 μL of Tris-HCl buffer and heated to 95 o C for 5 min, followed storing at 4 o C ice box for more than 1 h to form 1 μM DTNS. On the same way, non-rigid DNA tetrahedron-based nanoprobes (n-DTNS) was obtained by mixing 2 μL of each strand except for P4 with 88 μL of Tris-HCl buffer, while 2 μL of each two strands: P1 and P5, P2 and P6, P3 and P7 were separately mixed with 30 μL Tris-HCl buffer, after thermal annealing treatement, re-mixed them together to obtain three DNA line nanostructures (DLNS). Besides that, another DNA tetrahedron-based nanoprobes (denoted DTNS-C) composed of P1, P2, P3, P4, P8, P6 and P7 strands was cycler. RNU6B (U6) was chosen as housekeeping gene, the specificity of PCR products was assessed via the melting curve analysis. The relative expression levels of miRNAs were normalized to the U6 using the 2 -∆∆Ct method. The primer sequences used for qRT-PCR analysis were represented in Table S4 . Supplementary Tables   Table S1 . The quenching efficiency determined according to Figure S2 . Figures   Fig. S1 Characterization of DTNS by atomic force microscopy (AFM), the prepared DTNS were vertebral-shape nanoparticles with diameter of ~3 nm. The data showed that the expression of miRNA-21 was higher in Huh7 compared to other mice tissues, miRNA-122 was mainly expressed in Huh7 cells and mice liver tissues, but not other tissues, miRNA-194 was expressed in Huh7, mice liver and other tissues like colon and stomach, etc.
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